INTRODUCTION
This study was initiated under the Early Mesozoic Basins Program with the intent to evaluate the sources, distribution, and amount of organic matter in Triassic and Jurassic strata in the exposed Mesozoic basins on the Atlantic Coastal Plain. The first phase of this study was focussed on the Hartford and Newark basins because there is an established stratigraphic ( Fig. 1 ) and sedimentologic framework for these basins (e.g., Krynine, 1950; Van Houten, 1965 , 1977 Glaeser, 1966; Cornet et al., 1973; Hubert et al., 1976; Hubert et al., 1978; Olsen, 1984) . Organic geochemical information is important for understanding the role of sedimentary organic matter or migrated organic compounds during genesis of ore mineralization in these basins. Results of this study are also of interest for evaluation of thermal maturity and hydrocarbon potential of these basins.
Preliminary results have been published as an extended abstract and an abstract (Pratt et al., 1985 , Pratt et al., 1986 . This is our first report of detailed sample descriptions, sampling localities, Rock-Eval pyrolysis data, and stable isotope data on organic matter and carbonate. The purpose of this publication is to provide industry and the general geological community with a set of organic geochemical data on the Hartford and Newark basins, because there is little published data of this kind on Newark Supergroup rocks (Lawlor et al., 1968; Parnell, 1986) . A brief interpretation of the analytical results is provided. A comprehensive discussion of these data will be formally published as soon as possible. Hubert et al. (1978) and Olsen (1984) . Names and thicknesses of stratigraphic units in the Hartford basin are from Hubert et al. (1978) .
DESCRIPTION OF SAMPLES AND SAMPLING LOCALITIES Field Trips
Samples used in this study were collected from natural exposures, road cuts, and railroad cuts in the Hartford and Newark basins (Fig. 2, 3 The term "lacustrine cycle" is used in this report to refer to a vertical sequence of non-marine sediment types that is laterally persistent, occurs in a repetitive order, and contains a dark gray to black, organic-rich siltstone or shale. Base of a lacustrine cycle refers to the contact between the dark-colored organic-rich unit and the underlying lighter-colored mudstone, siltstone, or sandstone.
Correlation of members and beds is based on the detailed stratigraphic studies of Olsen (1982 Olsen ( , 1984 . PENNSYLVANIA NB-584-6.NB-584-7.NB-584-8, NB-584-9,NB-584-10 f NB-584-11, NB-584-12.NB-584-13 Figure 3 Sample numbers and sampling locations In the Newark basin and intrusive basalts is taken from Glaeser (1966) and Olsen (198A) Samples HB-585-10A,B,C are from the fifth cycle below the Hamden Basalt.
HARTFORD BASIN
Sample HB-585-10A is from a finely laminated, dark-gray to black shale, 0.4 m above base of the lacustrine cycle defined by the contact with the underlying thickly bedded sandstone. Sample HB-585-10B is from a medium-dark gray, thinly bedded, silty shale, 0.9 m above the base of the cycle. Sample HB-585-10C is from a medium-gray, thinly bedded siltstone, 1.2 m above the base of the cycle.
Samples HB-585-llA,B,C are from the fourth cycle below the Hamden Basalt.
Sample HB-585-11A is from a glossy black shale with undulatory, slickensided surfaces parallel to bedding, O.lm above the base of this cycle defined by the contact with the underlying medium-gray, thinly bedded siltstone. Sample HB-585-11B is from a dark-gray, fine-silty shale, 0. Sample HB-585-13 is from the second cycle below the Hamden Basalt. This sample is from a highly sheared and disrupted dark-gray shale that is angularly discordant with the adjacent siltstones.
Sample HB-585-14 is from a grayish-red to medium-gray silty shale about 5 cm below the Hamden Basalt. Sample NB-584-6 is from a dark gray calcareous shale in the lowest lacustrine cycle above an extensively faulted and fractured interval exposed at this locality. Sample NB-584-7 is from a medium gray calcareous shale overlying the shale sampled by NB-584-6.
Sample NB-584-8 is from a dark gray calcareous shale in the second lowest lacustrine cycle in this section. This lacustrine cycle was described in detail by Olsen (1984) and identified with a SW preface before the sample numbers.
Sample NB-584-9 is from a dark gray, finely laminated, calcareous shale immediately below the shale sampled by NB-584-8 in the second lowest lacustrine cycle in this section.
Sample NB-584-10 is from a dark gray laminated, calcareous shale in the third lowest lacustrine cycle in this section. Sample NB-584-11 is from a medium dark gray shale immediately above the shale sampled by NB-584-10.
Sample NB-584-12 is from a dark gray shale in the uppermost lacustrine cycle exposed in this section.
Sample NB-584-13 is from a dark gray shale interbedded with reddish sandstones and siltstones, in the sequence above the well-developed lacustrine cycles.
NB-584-15 to NB-584-19, "Skunk Hollow member", Lockatong Formation Samples were collected from exposures in the H and K Materials Quarry near Chalfont, Pennsylvania.
Samples NB-584-15A,B,C,D are from a relatively thick dark-gray shale in a lacustrine cycle exposed near the bottom of the upper quarry wall. This dark-gray shale is called the Skunk Hollow fish bed by Olsen (1984) . Sample NB-584-15A is from a massive medium-gray siltstone just below the base of the dark-gray shale unit. Sample NB-584-15B is from a finely laminated interval in the dark-gray shale, 0.10 m above the base of the cycle. Sample NB-584-15C is from a finely laminated interval in the dark-gray shale, 0.17 m above the base of the cycle. Sample NB-584-15D is from a thinly bedded and coprolite-rich interval in the dark-gray shale, 0.29 m above the base of the cycle.
Samples NB-584-17, NB-584-18, and NB-584-19 were collected from a dark-gray shale and the underlying lighter gray shale and siltstone, about 100m above the Skunk Hollow fish bed sampled by NB-584-15 and just above first thin redbed.
Sample NB-584-17 is from a dark-gray, thinly bedded, pyritic shale. Sample NB-584-18 is from a medium-gray pyritic shale, 0.42 m below sample NB-584-17.
Sample NB-584-19 is from a medium-gray siltstone, 0.12 m below sample NB-584-18.
NB - Sample NB-684-24B is from a poorly laminated, dark-gray shale without fish fossils that is 2.04 m above the base of this cycle. Sample NB-684-24C is from a poorly laminated, dark-gray shale that is 3.05 m above the base of this cycle.
The measured thickness of dark-gray shale in this cycle is 3.95 m.
Sample NB-584-25 is from a dark-gray shale in the laminated portion of the lower Towaco.
13 NB-585-1, "Metlars Brook member" Passaic Formation One sample was collected from bluffs along the west side of the Raritan Canal, below Highwood Road, Somerset, New Jersey. This sample is from a dark-gray, laminated, calcareous shale interbedded with lighter gray siltstones and sandstones.
NB-585-2 to NB-585-5, "Ukranian member" Passaic Formation Samples were collected from construction excavations and a stream bed within Ukranian Village, near Franklin Park, New Jersey.
Sample NB-585-2 is from a dark-gray shale exposed in a one-meter-deep pit excavated by hand in a hillside.
Sample NB-585-4 is from a dark-gray shale exposed in construction excavations.
Sample NB-585-5 is a copper-mineralized dark-gray shale exposed in construction excavations.
NB-585-6 and NB-585-7, Towaco Formation Samples were collected from natural exposures in bluffs on the south side of the Passaic River at Millington, New Jersey.
Sample NB-585-6 is from a finely laminated, dark-gray to brownish shale in the uppermost lacustrine cycle in the Towaco Formation. There is solid bitumen filling small (2-3 mm width) tension fractures in this shale.
Sample NB-585-7 is from a dark-gray to black, papery shale that underlies the shale sampled by NB-585-6. NB-585-8 to NB-585-10, Towaco Formation Samples were collected from a bluff on the west side of the Conrail line, about 0.7 km east of Northfield Road near Sterling, New Jersey.
Sample NB-585-8 is from a finely laminated, dark-gray to brownish shale in the middle Towaco Formation.
Sample NB-585-9 is from a finely laminated, dark-brownish-gray shale, about two meters higher in the section than the shale sampled by NB-582-8.
Sample NB-585-10 is from a highly fractured, dark-gray chert that overlies the shale sampled by NB-582-9. Solid bitumen fills many of the fractures in this chert. Combusted carbon produces C02 (and a minor amount of CO which is catalytically converted to C0 ? ) which absorbs a specific infrared wavelength.
Sample preparation involved removal of weathered or contaminated surfaces with a dry rock saw and powdering of the trimmed samples in a steel ball mill.
Prior to combustion of the organic carbon samples, a weighed fraction of powdered rock (between 0.1 and 1.0 grams based on the assumed carbon content) was leached in 100 ml of 2.0 N HC1 for 24 hours to remove carbonate carbon. The insoluble residue was concentrated on a glass fiber filter, aspirated with distilled water to remove any remaining HC1, transferred to a combustion crucible, and dried in a 50 C oven. Preparation for combustion of total carbon samples required only that a weighed amount of dry, powdered rock be transferred to a standard LEGO combustion crucible. Carbonate carbon values were calculated as the difference between the total carbon and organic carbon.
Rock-Eval Pyrolysis
Organic geochemical properties based on pyrolysis were measured with a Rock-Eval instrument that was calibrated by analysis of a synthetic standard (n-C H ) and dry ice. S is the integral of the first hydrocarbon peak detected after heating the powdered sample in flowing helium at 250 C for 5 min.
This peak represents the free or adsorbed hydrocarbons in the rock and is roughly proportional to the content of organic matter that can be extracted from the rock with organic solvents. S 9 is the integral of the second hydrocarbon peak, produced mainly by cracking of solid organic matter when the rock is heated from 250 C to 550 C at 25 C per min. These hydrocarbons are probably produced by thermal cracking of the kerogen and to a small degree by the cracking of resins and asphaltenes (Espitalie et al, 1977) . S-is the integral of the carbon dioxide peak measured on a split of the gas trapped during the heating interval from 250 to 390 C. This temperature range is lower than the temperature of thermal dissociation for carbonate minerals under most circumstances. Therefore, S is considered to be a measure of the CO produced by pyrolysis of the organic matter in the rock. S,, So, and So are reported in mature petroleum source rocks is indicated by T (S 9 ) values of about 435 C and in 3.x z. production indices of about 0.1 (Tissot and Welte, 1978) .
To minimize the effects of complicating factors on whole-rock pyrolysis (Katz, 1981; Orr, 1983) , the amount of whole-rock powder that was pyrolyzed was varied such that each sample contained about 0.5 mg of organic carbon.
Carbon Isotope Ratios of Organic Matter
Preparation for determination of carbon isotopic ratio of organic matter 13 (5 C ) required transferring approximately 5 g of dry powdered rock to a clean beaker, thoroughly wetting with distilled water, and leaching with 200 ml of 1.0 N HC1 for 24 hours to remove carbonate minerals. After the initial acid leach, the acid was vacuum decanted with special attention paid to retaining the supernatant. The remaining residue was then leached a second time in 100 ml of warm 2.0 N HC1 for 24 hours to remove any remaining carbonate carbon. The acid was then vacuum decanted and the residue neutralized through repeated suspensions in distilled water, centrifugation, and decanting. Following neutralization, each sample was dried in centrifuge tubes at 50 C, powdered, and transferred to 2 dram vials.
Stable carbon isotopic ratios were determined on the organic matter (decalcified residues) in a routine manner utilizing the following procedure.
Organic matter is combusted in a quartz crucibile at 1000°C using a LEGO induction furnace with a 6 inch afterburner and a closed loop pumping system. This system promotes complete conversion of the organic carbon to carbon dioxide and water. Carbon dioxide is collected over a liquid oxygen trap which allows recirculation of oxygen. With the exception of water and oxygen, combustion by-products are removed by absorption onto a manganese dioxide trap. Complete conversion to carbon dioxide is insured by passing the gas stream through a second furnace containing a copper-oxide packing. The gas is further purified and dehydrated using cryogenic traps in a high-vacuum, gas-transfer line. The carbon dioxide gas is expanded into a manometer and the volume determined by mercury displacement. Carbon isotopic ratios are determined for the purified gas using a Finnegan MAT 251, 90 sector isotope ratio mass spectrometer.
The carbon dioxide generated from the samples is directly compared with a working reference standard of carbon dioxide prepared from NBS-19 calcite.
Ratios Carbon dioxide gas generated from the sample is collected on a vacuum line using cryogenic traps. The carbon dioxide is purified and dehydrated using a dry ice-acetone slush trap on a high-vacuum gas-transfer line. The purified carbon dioxide is expanded into a manometer and the volume is determined by mercury displacement. The carbon dioxide is transfered to a sample-collection tube that is sealed with a stopcock. The carbon dioxide is then anlyzed using a mass spectrometer as described in the section on carbon isotopic ratios of organic matter. Carbon isotopic ratios are expressed relative to the PDB standard using Table 3 (Hartford basin) and Table 4 (Newark basin).
Pyrolysis Data for Hartford Basin
Fifty-two samples from the Hartford basin were analyzed using Rock-Eval pyrolysis ( Table 2 ). As can be seen from the sample descriptions, most of the analyzed samples are from lacustrine shales in the East Berlin Formation.
This unit was extensively sampled in order to assess local and regional variations in thermal maturity that could be masked by variations in the type of organic matter. 
Pyrolysis Data for Newark Basin
Thirty-seven samples from the Newark Basin were analyzed using Rock-Eval pyrolysis ( Table 2 ). The majority of the samples were collected from the Oxygen isotopic values of whole-rock carbonate from Towaco lacustrine shales are widely variable but generally are in the range of +3 /oo to -3 /oo.
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